Cell junctions in amphioxus (Cephalochordata): a thin section and freeze-fracture study.
Tissues from the epidermis, alimentary tract and notochord of the cephalochordate Branchiostoma lanceolatum have been examined in both thin sections and freeze-fracture replicas to ascertain the nature of the intercellular junctions that characterize their cell borders. The columnar epithelial cells from the branchial chamber (pharynx), as well as from the anterior and posterior intestine, all feature cilia and microvilli on their luminal surfaces. However, their lateral surfaces exhibit zonulae adhaerentes only. No gap junctions have been observed, nor any tight junctions (as are a feature of the gut of urochordates and higher vertebrates), nor unequivocal septate junctions (as are typical of the gut of invertebrates). The basal intercellular borders are likewise held together by zonulae adhaerentes while hemidesmosomes occur along the basal surface where the cells abut against the basal lamina. The lateral cell surfaces, where the adhesive junctions occur, at both luminal and basal borders, do not exhibit any specialized arrangement of intramembrane particles (IMPs), as visualized by freeze-fracture. The IMPs are scattered at random over the cell membranes, being particularly prevalent on the P-face. The only distinctive IMPs arrays are those found on the ciliary shafts in the form of ciliary necklaces and IMP clusters. With regard to these ciliary modifications, cephalochordates closely resemble the cells of the branchial tract of ascidians (urochordates). However, the absence of distinct junctions other than zonulae adhaerentes makes them exceptions to the situation generally encountered in both vertebrates and urochordates, as well as in the invertebrates. Infiltration with tracers such as lanthanum corroborates this finding; the lanthanum fills the extracellular spaces between the cells of the intestine since there are no junctions present to restrict its entry or to act even as a partial barrier. Junctions are likewise absent from the membranes of the notochord; the membranes of its lamellae and vesicles exhibit irregular clusters of IMPs which may be related to the association between the membranes and the notochordal filaments. Epidermis and glial cells from the nervous system possess extensive desmosomal-like associations or zonulae adhaerentes, but no other junctional type is obvious in thin sections, apart from very occasional cross-striations deemed by some previous investigators to represent 'poorly developed' septate junctions.